The developmental effects of a municipal wastewater effluent on the northern leopard frog, Rana pipiens.
Wastewater effluents are complex mixtures containing a variety of anthropogenic compounds, many of which are known endocrine disruptors. In order to characterize the developmental and behavioral effects of such a complex mixture, northern leopard frogs, Rana pipiens, were exposed to a range of concentrations (0%, 10%, 50%, 100%) of municipal wastewater effluent from the egg stage through metamorphosis. The estrogenic activity of the effluent was quantified by the calculation of an estradiol (E2) equivalency (EEQ) factor and was determined to be equivalent to 1.724+/-2.103ng/L E2. Individuals from the 50% and 100% wastewater treatments took significantly longer to reach metamorphosis than individuals in the 0% and 10% treatments. An increased incidence of male testicular oocytes was observed in the 50% and 100% treatments when compared to the control treatment. Morphological changes in the thyroid glands of 100% wastewater-treated individuals were also noted. No effects of wastewater exposure on growth, sex ratio, swim speed, startle response, or female gonadal development were observed. These results suggest that municipal wastewater effluent can alter the timing of the metamorphic process and impact male sexual development in R. pipiens.